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Abstract 



PROBLEM TO BE SOLVED: To obtain low electric resistance and high S/N characteristics by forming a layer 
consisting of elements selected from a group of specified noble metals or alloys of these between an 
insulating layer and one of ferromagnetic metal layers which form a tunnel junction. 
SOLUTION: A thermally oxidized layer 2, first ferromagnetic layer 3, noble metal layer 4, insulating layer 5 f 
and second ferromagnetic layer 6 are laminated in this order on a silicon substrate 1 to form a tunnel 
junction, and further, an insulating material 2* as a protective film and an electrode 7 are formed to obtain a 
tunnel magnetoresistance effect element. The noble metal layer 4 consists of elements selected from a 
group of noble metal elements of Au, Pt, Pd, Rh, Ir and Ru or allots of these, and is formed to 0.4 to 1.0 nm 
thickness. The insulating layer 5 is formed by first forming an Al or Mg metal film on the noble metal layer 4 
and selectively oxidizing the surface of the metal film. In this process, since the noble metal layer 4 and the 
first ferromagnetic layer 3 under the layer 4 are not oxidized, the thickness of the insulating layer 5 is limited 
to within the thickness of the Al or Mg metal film, and thus, a desired thin film can be obtd. 
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Rh, Ir, Ru£m^Xi>ffiU<rm%:tfM.t>tUz. 
[0 07 5] dil^>»^JgJl4<7)i¥$&liJn-r.Si:. - 

mzmmmt^tfm^&mitfJLhtifc. ztat 

zmz. n&mMx^xtytfMizti, xvyffim 

mfmtg&mnfmizxixmzix^&rf. 
mm \. 5 n mar-caw*. ^~n\<ryR&mz&w 
x t ±1 e* tf ymuz x h wmtrnz* tz . 
[ o o 7 6 ] * tz. ^mkMcomiz. m 1 emw&m 3 

0»#*l6l*-5g*rtlfcHS&f*fc«>, TJflli:tTJiJ¥ 
3 OnmON i 0*»^«r4RMaMM|8*R»tfe* t , C 
c7)SOt<7)i:L-T(i, fOflfeFe -Mnl^l Mn- 
I r^^SlXM n - P t !?<7)M n fc^Jlt co-^^r 
t'* { fflv^ii^. JWW4HRfc5-3 0 nm^J L 
^. &i>\ Cl^R^S(tt«8{i||S|^ 1 <O0 1 IZk Uz 
Xolzmi-ZZbbX'ZZ. 

[0077] <mfi0!.3>04{i x mm2<7)m2<m 
®£m6c?>Tmzftmmim\wwa6 1 ^^l^f 

[0078] sasag«SSHb*{i, 5 (nif^y^ 

)vm.<mw^mz%\ . ^2^iatt®3. 6^® 
v\ ^56W2T'{4. -*««*«ttJi (&2<Dmmm 

6 ) fcN i — F e *mwzi><7)XhhiiK *H8fe0!fcfc 
v^T«i, J:0»v«SWIH(i3WW*B»U m203l» 
ttJ16T&£N i -FeMOTCt^H^Oi^V^Col 
6 1 £f&ttS«!jiSi: L^. 

[0079] r=3ri?^, 04(^-t«fc3^ N S«l±^ 

wm3 0nm<r>ni0(r)wsmi&ms. wu<mwm 
x-bzmmi 5 nmcoc o<mmw§3£mizmmit: 

±fcBWl nm<7)Ru<7)#^El4^J:tf^|[0. 7n 
mcOi^l^^fflOA IIS 5 ' (TOk) $r^t, I? 

[0080] i^SflaK-tJgiSSiifcieiMls^ifc: 

if2nmwoi6K nxif j sm2amwmxh 

hW\ 5 n mCON i - F eif6 SrWIt^LJt. 

[ 0 0 8 1 ] £ zx\ tt®mffm\.w®mx'h& com 

6 l<0»fcfc82tf>atBHM6-Ca$N i-Fel6^) 
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of 3 J: *) fcaHfcfrlSft&^ft L«V>. 

[0082] .1 9ttPBW*3Mt-r4ii:fcJ: 

0 , Pi#«>3M8ttJR 3 . 6 0»fl*i«ifcft*i&&afe t« 

{42 8%T'$>-?*:. ^aKftlc&lYCfc. MM 
1 ) (4. 1 WFCfcofc. 

[0083] *10«tt«3i:»2waHMr6t 
WlB^«SttaS{i, RuJf4H£tt&^ifci8flrC'l41 0 
0kn/xm-*?*-9fctf>fc**U *2S*0rCtt8kQ/i 
m-»k 1/1 3fc«HU:. «9««*Jt (S/N) (4 

VeSm<7>2. USX-b-yfi. 
[0084] Jfirtj, *AM4i:LTRuJ|£ffiv>fc 
**, -£Ofi!l<D#&JIfcLTAu, Pt, Pd. Rh, I 

[0085] £ Z.X'\imm 5 1 IX A 1 
-ffcUlItffcT/US-^A ( A 1 j 0 3 ) Ji£fflHfc#, M 
gRfcRfcLfcfHfcvT'*^* (MgO) 1, 

t4A i tM S (D££mm<tLt:mmx'h^xi>. ± 

[0086] <ggtfift4 > 0 5J4. 2*nCtt3gffcM 1 

Sg2<9&14Jl6fcf^Jl5fcOlSfcltM!l3fcll 
«c^&$^V^^T'£>£CoJl6 1 (JSJ!2n 

m) zftftitz. mL&mizm'Z smm 5 <r>mmm. 

{41. 5/zmXl. 5junTC'£>&. ZV>m£m®$H^y 
14. B»(ffiSi3^a^nff^^Pni 2: t # 

[00873 <mmm 5 > mswj 1 -4 -rsfrv&m 
nw^&m}%mm&'\ <y k sjbv >ts^t ^ * 9 mm 

(a) fcHOTC* 1 ^ 06 (b) (406 (a)<DA- 
A"8ffffi0T*£>l>. 

[0088] efteiHKfldBnffi 5 2 t «t 0 nH&r im 

5vf2#§&ft 5 1 £<4. C o - C r JR£A*»6&4»tttf 

^•y h*530h7-y?<H41/*tmfcL£. -1^$^ 
•y K 5 3 OSa-SJCttHSSW 1 -4 X'tf Ittfttyom 



[0089] *m<r>®5mvm$mm^ -y k seh 
7tamie»s*ga-c(4. m^ftjjnmim^tfmmz 

fc. £*lfcL *HB^«m^B»^^-y K<0S/N# 

2 0V±X'$)&fz#>Th&. 

[0090] 

[#»*»&*] OhRWLfcidfc, *Wfi(cJt MHO 

, mwm&^y wfmm&wmx'Z 
h tz^m, ^MmmmizftK l fcas^ -y w^mx- 
t h . Ltztfr, x . mm^msssm^iattm 

hit. im<r>%miznM.X'Z h t z\h%±X'h h . 

[01 1 ^m^hy^mm.mmmmmm'F 
ornxmrnzmsmiz* itzmmm. 

[02] *«Ww-H»«kSr* hy*/W8S8SS3&* 

[03 ] *m^mmt%&mxw&&-tzmh 

[04 ] *%^£7)flfjc7)^|gM t =5: -s. b v*)vwmm> 

mmmtam^m^miZTTsLtzmmm. 

M0. 

[06 ] **Di<>5B$lT >f ^.^HM^SSMijt^^W 

[^^i«BB] 

1- HE, 

2- ^bS. 

2 (SiO,) . 

3- -m<7)3$sai4^ 

4- ft^JS®, 

6- ®2<7)3$Ktt®. 

7- m 
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